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REMARKS 

By lliis arin^ndrnynl, claims 1-12, 17-20, 26-32^ 34-38 and 89-130 are 
pending in the application. Of these, claims 1, 12, 19, 26-32. 34-38 and 129 are being 
amended. Claims 21-25 and 39-88 remain withdra\Am. The amendments are fully 
supported by the originally filed specification and original claims and add no new matter. 
For example, the amendments to claims 1 and 19 to recite a ceiling "facing a substrate" 
is supported at least by Figures 1 and 7 which show a ceiling (55) that is positioned 
facing a substrate (30.) The specification is being amended to ensure correspondence 
with the claims, and the amendment is similarly supported by Figures 1 and 7. Entry of 
the amendments and reconsideration of the present case is respectfully requested. 

Allowed and Objected to Claims 

Applicants appreciate the Examiner's indication of the allowability of 
claims 89-128. Applicants also appreciate the Examiner's Indication that claims 10.11, 
17, 18, 37 and 38 would be allowable if re-written in independent form and including the 
limitations of their base claims. 

Rejection Under 35 U.S.C. 1Q2(e) of Claims 1^. 8. 9. 12. 19. 20. 26-28. 32. 35 and 36 

The Examiner rejected claims 1-4, 8. 9, 12, 19, 20, 26-28, 32, 35 and 36 
under 35 U.S.C. 102(e) over U.S. Patent No. 5.769,424 to Imatake et al. This rejection 
is respectfully traversed. 

Claim 1 is not anticipated by Imatake et al. because Imatake et al. does 
not teach "a ceiling adapted to face the substrate, the ceiling comprising a radiation 
transmitting portion ...[and] a mask overlying the radiation transmitting portion and 
extending into a process zone of the process chamber," as recited in the claim. Instead, 
Imatake et al. discloses a sampling window that is placed in a sidewall of the processing 
chamber, as shown in Figure 1. (Column 13, lines 66-67.) Thus, Imatake et al. 
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discloses a chamber sidewall having a sampling window, but does not teach the recited 
ceiling with the radiation transmitting portion and mask overlying the radiation 
transmitting portion. Furthermore, Imatake et al. does not teach the recited mask that 
extends Into a process zone of a process chamber. Instead, Imatake et al, discloses 
that "a plurality of shields and a glass plate 15 are mounted by a hermetic sealing 0-ring 
18 to an elongated hole 17^ (column 14, lines 9-10.) figure 1 shows that the elongated 
hole having the shields is recessed back away from the chamber wall that surrounds the 
zone in which the substrate is processed. Thus, the elongated hole and shields are 
removed from the process zione of the chamber, and the shields do not extend into the 
process zone. Accordingly, claim 1 and the claims depending therefrom are not 
anticipated by Imatake et al. 

Claim 19 similarly recites "ceiling adapted to face the substrate, the ceiling 
comprising a radiation transmitting portion having a mask extending into the a process 
zone of the chamber," and thus claim 1 9 and the claims depending therefrom arc not 
anticipated by Imatake et al. because imatake et al. does not teach a ceiling having a 
radiation transmitting portion and does not teach a mask extending into a process zone 
of a chamber. 

Claim 26 recites "a ceiling capable of being mounted on a process 
chamber facing a substrate, the ceiling comprising: a radiation transmitting portion; and 
an overlying mask adapted to extend into a process zone of the chamber," and thus 
claim 26 and the claims depending therefrom are also not anticipated by Imatake et al, 
because Imatake et al. does not teach a ceiling having a radiation transmitting portion, 
and does not teach a mask extending into a process zone of a chamber. 

Claim 12 is not anticipated by Imatake et al. because Imatake et al. does 
not teach a "mask having an aperture comprising an aspect ratio that is selected to 
reduce deposition of process residue on the radiation transmitting portion, the aspect 
ratio being from about 0.25:1 to about 3:1," as recited in the claim. Instead, Imatake et 
al. discloses that "when the axial length of the hole 17 is selected to be no smaller than 

B: VOL 1 E N7W r*L I ED\E DPT\28 1 3. d 1 V^M END . 007 . doc 



8e/8£ 3E)Vd 



S31VID0SSW '8 HVNyr 



08£88esgTt'T :0T £002/50/60 



002813 USA MY OZ/ETCH/SILlCONyJBI 
Application No: 09/810,237 
Page 29 of 3& 

five times of a diameter, the electrons are easy to be lost by the inner wall of the hole 17 
so that the plasma cannot enter the hole" (column 14, lines 21-24.) Thus, Imatake et al 
discloses a hole haviny a ratio of length to width of no smaller than 5 to 1 , but does not 
teach the recited aperture having an aspect ratio of from about 0.25:1 to about 3:1 . 
Accordingly, claim 12 and the claims depending therefrom are not anticipated by 
Imatake at al. 

Furthermore, claim 12 Is not obvious over Imatake et al. because the 
recited aspecl ratio is not obvious over the larger aspect ratio of Imatake et al, Imatake 
et al. discloses that the ratio of length to width Is selected such that "plasma cannot 
enter the hole" (column 14, line 24.) In contrast, the claimed ratio is "is sufficiently small 
to allow ions of Uie energetic process gas to enter the aperture and etch away the 
process residues formed on a sidewall of the aperture 145 and/or on the surface of the 
transparent plate" (paragraph bridging pages 16 through 17.) Thus, the claimed ratio 
reduces deposilion according to a different mechanism than the ratio of imatake et al., 
namely by allowing etching gas through the aperture, rather than blocking gas from 
entering as In Imatake et aL 

The different mechanism Is further illustrated by Figure 5 of the present 
application, which is a graph of the net deposition on a window for decreasing aspect 
ratio. This graph shows that for aspect ratios greater than 5:1 the net deposition 
continues to decrease, while for aspect ratios a little less than 5:1, the net deposition 
increases. This result is consistent with Imatake et al. which discloses selecting a ratio 
of no (ess than 5:1 to reduce deposition. However, Imatake et al. does not teach or 
suggest the unexpectedly good results achieved by aspect ratios less than or equal to 
about 3:1 and greater than or equal to about 0.25:1, as is also shown on the graph. For 
these smaller cis^pect ratios, the net deposition also decreases, and it is believed that 
this decrease in the net deposition is due to the etching away of deposited species by 
etching gas that is allowed through the apertures. This result is furthermore unexpected 
because one of ordinary skill would expect that allowing etching gas species through 
the apertures would result in an increase in the deposition of species from the etching 
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gas. which is the case for very smalf aspect ratios, such as an aspect ratio of loss than 
0,1 as shown on the graph. Thus, the claimed aspect ratio is not taught or suggested 
by the larger aspect ratio of hriylake et a!., and the aspect ratio furthermore provides 
unexpectedly good results In the reduction of deposition on a radiation transmitting 
portion. Accordingly, claim 12 and the claims depending therefrom are not anticipated 
by Imatake et al. 

Rejection Under 35 U.S.C 103 of Claims 1-9, 12. 19. 20. 26-32. 34-36. 129 and 130 

The Examiner rejected claim 1-9, 12, 19, 20, 26-32, 34-36, 129 and 130 
under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 5,290,383 to 
Koshimizu in view of JP 126991 to Oshida et al. This rejection is respectfully traversed. 

Claim 1 is patentable over Koshimizu in view of Oshida et al. because 
neither of the references leaUies or suggests "a ceHIng adapted to face the substrate, 
the ceiling comprising a radiation transmitting portion ... [and] a mask overlying the 
radiation transmitting portion and extending into a process zone of the process 
chamber, the mask having an aperture uornprising an aspect ratio that fs selected to 
reduce deposition of process residue on the radiation transmitting portion," as recited In 
the claims. Instead, Koshimizu discloses that "a window 124 made of, for example, 
quartz, is formed in trie side wall of the chamber," (cotumn 13, lines 63-54.) Thus, 
Koshimizu discloses a sidewall having a window, but does not teach or suggest a 
ceflinfl having a radiation transmitting portion, as recited In the claims. Koshimizu also 
does not teach or suggest a mask ovef laying a radiation transmitting portion. It would 
furthemnore not be obvious to provide a ceiling having a radiation transmitting portion in 
the chamber of Koshimizu because Koshimizu discloses an electrode (108) for gas 
energizing purpostfs, <=is shown in Figure 8, that Is positioned between the ceiling and 
substrate and would thus block the transmission of radiation from the substrate to the 
ceiling. 

Oshida et al. also does not teach or suggest a ceiling having a radiation 
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transmitting portion and mask. Oshida et al. disdoses that "for detection optical system 
(1), objective lens (11) and perforated opaque filter (13) are accommodated in a basket, 
which is conneuled lo optical fiber (12)," (paragraph 20), and which are piaced inside a 
chamber , as is shown in Figure 1. [Emphasis added.] Thus, Oshida et ai. discloses an 
optical detection system that is located Inside the chamber, but does not teach or 
suggest a ceiling having a radiation transfriilling portion such that a process monitor can 
be located outside the chamber to monitor a process in the chamber Accordingly, as 
both Koshimizu and Oshida et af. do not teach or suggest the ceiling having the 
radiation transmitting pur lion of claim 1, claim 1 and the claims depending therefrom are 
patentable over Koshimizu and Oshida et al. 

FuiLtierrnore, it would not be obvious from Oshida et al. to provide a 
ceiling having a radiation transmitting portion and overlying mask. Oshida et al 
discloses that "in the case of film processing with an ion mllltng apparatus, the light 
emitted by the neutralizer in the ion milling apparatus is a major background noise, so 
that it becomes almost impossible to detect the light emitted from the film under 
processing" (paragraph 4.) To solve this problem, a detection optical system is used 
that has "a high deteclioii directionality towards the surface of the object for detection or 
vicinity of said surface" (paragraph 5) and in which "detection optical system (1) and 
illuminating optical system (2) are set inside chamber (4)' (paragraph 27). Also, 
"corresponding to elevation of said ddjuated elevating mechanism (33), detection optical 
system (1) and illuminating optical system (2) that are fixed on said elevating 
mechanism (33) are Interlocked with each other^ (paragraph 28.) Thus, Oshida et al. 
discloses that the placement of the deleuliori system in the chamber is important. 
Consequently, one of ordinary skill in the art upon reading Oshida et al. would not be 
inclined to change the detection position from the sidewall to the ceiling. Placing the 
radiation transmitting poi Ligii in the ceiling Is advantageous, for example, in 
interferometry, it allows an incident light beam to be directed at nearly a right angle to 
the substrate to monitor etching of features having high aspect ratios, which would 
otherwise block a low angle beam. These advantages are not taught or recognized by 
Oshida et al. 
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Similarly, claim 19 is also patentable over Koshimizu in View of Oshida et 
al. becaust; neilhei of the references leaches or suggests "a celling adapted to face the 
substrate, the ceiling comprising a radiation transmitting portion having a mask 
extending into a process zone of the chamber, the mask having a plurality of apertures, 
the apertures having an aspect ratio that is selected to reduce deposition of piocess 
residues on the radiation transmitting portion," as recited in the claim Instead, as 
discussed above, neither of the references teaches or suggests the desirability of a 
ceiling having a radiaLion Uarisrnitting portion and mask. Accordingly, claim 19 and the 
claims depending therefrom are patentable over Koshimizu and Oshida et al. 

Claim 26 similarly recites "a ceiJing capable of being mounted on a 
process chamber facing a substrate, the ceiling comprising: a radiation transmitting 
portion; and an overlying mask," and thus this claim and the claims depending 
therefrom are also palenLabl« over Koshimizu in view of Oshida et aL 

Claim 12 Is patentable over Koshimizu in view of Oshida et al. because 
neither Koshimizu or Oshida et al. teach or suggest "a mask overlying the radiation 
transmitting portion and extending into the interior of the chamber, the mask having an 
aperture comprising an aspect ratio that is selected to reduce deposition of process 
residue on the radiation Uansrriiltifig portion, the aspect ratio being from about 0.25:1 to 
about 3:1," as recited in the claim. A discussed above, Koshimizu does not teach or 
suggest a mask overlying a radiation transmitting portion. Oshida et al. discloses "an 
opaque perforated filter having plural holes with an aspect ratio corresponding to the 
directionality of the detection system set in front of the objective lens or aperture window 
where said contamination of the optical system would take place. In this way, the 
etching gas or the fine particles Fuirned in milling that were formerly the source of 
contamination can hardly reach said objective lens or window, since most of the 
particles collide with the hole [wails and are stopped]" (paragraph 16, emphasis added.) 
Tlius, Oshida et al. discloses an opaque perforated filter having an aspect ratio that 
reduces contamination of a lens by stopping etching gas from reaching the lens, but 
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does not teach or suggest the recited aspect ratio. 

Furthermore, in rejecting the cfaim. the Exafiiirier stated that it has been 
found in previous cases that "where the only difference between the prior art and the 
claims was a recitation of relative dimensions of the claimed device and a device having 
th© claimed relative dimensions would not perform differently than tl^e piioj act device, 
the claimed device was not patentably distinct from the pnor art device." However, the 
claimed mask is not obvious over Oshida et al. because the claimed aspect ratio does 
perform differently than the opaque perforated filter holes of Osftida et al. Oshida et ai. 
discloses that the holes operate by stopprng etching gas from reaching the lens. In 
contrast, as discussed above, the claimed aspect ratio is a ratio that 'is sufficiently small 
to allow ions of th© energetic process gas to enter the aperture and etch away the 
process residues formed on a sidewall of the aperture 145 and/or on the surface of the 
transparent plate" (paragraph bridging pages 16 through 17), as is also shown fn Figure 
5 of the present application. Accordingly, aspect ratfos that "block" species from 
reaching a window function differently from lower aspect ratios that allow etching 
species through an aperture to etch away deposited material, and thus the recited 
aspect ratio Is not equivalent to, and is also not obvious over the yas species blocking 
aspect ratio of Oshida et al. 

Cfaim 129 similarly recites "a masK overiyiny the radiation transmitting 
portion and extending into a process zone of the chamber, the mask having an aperture 
comprising an aspect ratio that is sufficiently small to allow ions of the energized gas to 
enter the aperture and etch away the process residues fomned on a sidewall of the 
aperture and the radiation transmitting portion to reduce deposition of process residue 
on the radiation transmitting portion, the aspect ratio being from about 0.25:1 to about 
3:1,* and thus this claim and the claims depending therefroiri are patentable over 
Koshimizu in view of Oshida et al. because neither of the references teaches or 
suggests the claimed aspect ratio. 

The Examiner rejected claims 6, 7. 31 and 34 under 35 U.S.C. 103(a) as 
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b ing unpatentable over Imatake et ai. This rejection is respectfully traversed. 

Claim 1. fiorn which claims 6 and 7 depend, Is patentable over Jnnatake et 
al., because Imatake et al. does not teach or suggest "a ceiling adapted to face the 
substrate, the ceiling comprising a radiation transmitting portion ... [and] a mask 
overiyrng the radialiun Uarismitting portion and extending Into a process zone ot the 
process chamber," as recited in the claim. Instead, as discussed above, Imatake et al. 
discloses a sampling window placed in the sidewall of a processing chamber, as shown 
in Figure 1, and thud does not teach or suggest the claimed ceiling having a radiation 
transmitting portion. The claimed ceiling having the radiation transmitting portion and 
mask is furthermore not obvious over Imatake et al. because Imatake et al. discloses 
that "parallel plales 22 are provided in the processing chamber {column fines 54- 
55), of which at least one of the plates is placed between the substrate and the ceiling, 
as shown in Figure 1 . Thus, one of ordinary skill in the art would not find it obvious to 
place a ceiling having a radialiun transmitting portion In the chamber Of Imatake et al, as 
the parallel plate would block the transmission of radiation to the radiation transmitting 
portion. Accordingly, claim 1 and the claims depending therefrom are patentable over 
Imatake et al. 

Imatake et al. furthermore does not teach or suggest the claimed mask 
thai extends into a process zone and instead, as discussed above, discloses recessed 
shielding means that are removed away from the process zone. Furthemnore, a mask 
extending into a process zone of the process chamber is not obvious over the recessed 
shielding means of Imalake et al, because Imatake et al. does not teach or suggest the 
benefits of providing a mask that extends into the process zone of the chamber, such as 
the reduced footprint or amount of space that the chamber having the claimed mask 
takes up over a chamber tiaving only a recessed portion. The mask extending into the 
process zone of the chamber also allows for the monitoring of a larger sampling area 
that is not limited to the area exposed to a recess. With a recessed mask that does not 
extend into the process zone of the chamber, on the other hand, the radiation 
transmitting portion is necessarily recessed behind the chamb r wall, and thus the 
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viewable area is limited to an area that is closer to the opening size of the recess, as 
discussed for example in the specification on page 2, second fuff paragraph Thus, as 
Inrtatake et al. fails to teach or suggest the claimed mask or any uf Itie benefits provided 
by the claimed mask, claim 1 and the claims depending therefrom are patentable over 
Imatake et al. 

Claim 26, from which darms 31 and 34 depend, recites "a ceiling capable 
of being mounted on a process chamber facing the substrate, the ceiling comprising: a 
radiation transmitting portion; and an overlying mask adapted to extend iiilo d pjocess 
zone of the chamber," and thus this claim and the claims depending therefrom are 
patentable over Imatake et al. because Imatake et af. does not teach or suggest a 
ceiling having a radiation tranamitting portion and overlying mask tlial extends into the 
process zone. 
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CONCLUSION 

The above-discussed amendments are believed to place the present 
application in condition for allowance. Should the Examiner have any questions 
regarding the above remarks, the Examiner Is requebted to telephone Applicants 
representative at the number listed below. 

Respectfully submitted, 



JANAH & ASSOCIATES, P.O. 



Date: y<i/JloO^ By: (Q^AJ^ jph ^ 

Ashok Janah i/ 
Reg. No. 37,487 



Please direct all telephone calls to: Ashok K. Janah at (415) 538-1555. 



Please continue to send correspondence to: 

Patent Department, M/S 2061 
APPLIED MATERIALS, INC. 
P.O. Box 450A 

Santa Clara. California 95052. 
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